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(54) yCTPOnCTBO HJ1fl VCTAHOBKH PA<:iHMPHKMOi O 
XBOCTOBMKA B CK8A/KHHH 



! 

H305pcmilHf OTHOCHTC* K KperueHMlO CK8B- 
WHH M np^aHdJMaHCHO K KC!lO.1b30AtJIIHI0 lipH 

Hjai»uHH ppoHHuaeMux nJiacroB 8 iieo5c«- 
*enHwx cKBa^MHax m peMOirre oCcajwux KO- 

,10HH. 

H3B*cTHo ycrpofiCTBo ycraHOBKH pac- 

UJHpflCMOrO XBOCTOBMKa B CKBa>KMHe r fiK,lJOM*lO~ 

ui*« 3aKpen.icHHy» eepxHcA MacTwo Ha Tpy- 
6ax xtn cn>CKa ycTpoficTBa s CK&aMHHy no- 
-lyio tuTanry c nopiiiHeM & jiMxcHeft hsctm h 
oxsaTbiBaJoiuMA nopaieHb hh.ihiup c pacninpH 

TejICM. yCT3 HOB.1CHH b! H3 Ulrafirc C RO3M0*t- 

HocTbio nepeMeuieHHA (I). 

B *TO>l yCTDOfiCTB* XBOCTOBMK p33MCOl€H 

Haa uhvihhjpom c pacuiHpHTe*icM, mto b aBa- 

pHHHHX CHTyaUHflX HOMCI OCJTO*HHTb AHKBH- 

AauHio asapnA H3-3B ocTaB.ic*fH* a CKaawHae 

MaCCHBKOro UH-lHIUpa. 

Hau6aiee &ik3Khj< k npejuaraeMouy no 
TexHHwecKoft cviuhocth h AOCTMraeMOMy p*. 
3y*bTaTy aojiPeTCf? ycrpoficTBO hah ycra hobkh 

pactUMp»CMOro XBOCTOBHKB B CKBattHHC BKW 

Ha»mcc npncoe.iwHewHuft k ko.iohh€ rpy6 uh- 
ir.UMp m pa3McmeH»bifi a cro ikvhocth nopmeHb 
co ojtokom b BepxHeM sacTK h paciiJMpHTeviCM 
co urraHrofl — a HaJKHefi vacm |2J. 



to 
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H<MOCTaTKOM H3BCCTHOrO yCTpoACTBS H&- 
.1HCTCW C.10>KHOCTb TCXHOlIOPHH *aKpen.1CHHfl 
XBOCTOBMK3. MTO CBftlBHO C He06X04HM0CTbK> 
C03JiaHMfl 0 TpV«aX H36UTOHHOrO AaB/ICHHR 

(120—150 Krc/CM 2 ) juiR pacziiHpeHH* xbocto- 
BtiKa, mto noBumacT onaCHocTb pa6oT h Tpe- 
6yer Hcnai03OBaHwc HaaeMHoro hctomhmkb aaa- 
jichm» (ueMtHTKpoBotmoro arperaia m-im 6ypo- 
ooro Hacoca). 

Llcib M3o6pcTCHHa — ynpomeMHc Texnaio- 
n\n ^KpcrweHHj* xaocroaHKa. 

3ra ucjib jocrHraeTcfv t«m, mto umwihhap 
aunOtfiHeH c KBHa.ia.MH juin coo6iaeHHH noa- 
nopujHeooA rojiocth c 3atpy(5HtJM npocTpan- 
ctbom, a «optueMb ch^(5>kch * mcx anna mom 
<t>HKcauHK ero b umMHiipe. BbinaiHeHHOM 5 BM- 
Jie noanpyMHHeHHoro b oceaoM HanpaweHHM 
uiTOKa c paawa-ibwo nonBM>KiibiMM uiapaMM. 
pa3MeuieHHbiMH a KOJibuesux npoTOMKax nopui- 

H* H UHAWHzpa. 

Ha nepTe^ce H3*>6pa*eH o(5iuhm bhji yctpofl- 

CTBa B pa3pfe3C licpcn .l 3 Ma.lOM 33Kpcn^eHHsi 

XBOCTOBMKa . r 

yCTpoACTBO BK4K>MaCT UM^lHHiip I C K3Ha* 

JiaMH 2 m 3 m unpuieub 4 c n W npy^H W eH«HM 

I1JT0X0M 0. lliraHrOM 6 M paCniHpMTC.lCM 7. 
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■^'.^feJfJiwHiiap I a HM/KHCM nacTH bniio.ihch c naik- 
A ^i^fl npOTOMKOA 8 Ita BHVrpOHHcA nosepxHoc- 
' rTOpflifHb 4 M.MCTT paAM3.1bH0 nQJBMttHbie 

^ U2 ^c^Li)^^pbft npoTOMKoft 8 HH*iiiiup*>.l 

\0 m BucryrtOM II. Kawu 3 emnaiReH 
^HieVce^a 12. - a pacimipurcib 7 cr<a6*tH 
iriaH0«;(i3. 

M<»uy v uiUHrupoM I h paciuHpHraicM 7 
jMrtu^M i BOCTOB H K 14. Hojhumw 15 o6o3Ha- 
J-rr ^pacwBaeMtifl a rpy6N rpy* oi» pac4>ttK- 
;MUM« ropuiHfl 4 co unaHrofi tin paciUHpKTe* 
7/.;jLiff o6»if rMCHHH jbkmciikb b nop hi He 
>r^;iUTok 5 BwnaiKCH c KaHa.iaMit 16. 
^;^i/*-V^^ lw • rep5iern3au«H aiTOKa 5 h nopuiHn 4 
Cqb^xycMVTp^Mhi y tuot h h tc.i b h bic Eleven ru 17. 
^. T ^ip&anopiiiHeBaii naiocTb 18 tnmiiopa I co- 
- VjV^6'uieHa c TpytfHbiu, a nojnopuJifeaafl nasocrb 
* iJ9 scpeJ Kan'a.iu 3 m 2 - c jaTpyGMWH npo- 

CTpBHCTBOM. 

: .V fi" ; ycrp<iftcTBo pa6oraer c.ie,iytouinu otipa- 

. : B nopujtHb 4 »aaa.iHaaK>r wtok 5 h o>hk- 
r / CHpytoT iroujapaMM 9 b hh^w^m nojoMeuitK. 

'Vnoc.1t- >TufO llOpUtCHto 4 SCTAIklMIOr ft UfUMILAp 

r.-^-'l JO COBMeifleHK* UlBpOB 9 C KOJKUeBOi pu»a» 

.i£raM ji(uo»eHHM fwunpvaaiwuiuft 

^iUTOK'S CBOHM BfairTVftOM tl BUjaB-IMBfttT uia- 
pbl 9 B KCObUOB>lo' #<aiiyPK\ 8 H TcM CBHMM 

fK>pui«»Hb 4 £«Kciipyerc« otHdcnre.ibHO uh.imha- 
pa 1 Ilpti irnw'k* yvTpoiiOTBa 8 cKBaacNKV Tpy- 
6t* hc 3auo.;M«!»>T >fsM.iKocTbv> M.1H *e lanav 

HBJOI MlivTKWKu. B. ptM>."»bTaTl» VTOFO j3B.ieHM« 
B nOAncp^MrBO* fHJ.KH'TIt 19 pjCTvT M paBHO 

map</CTa:H-<ecK</v.y ja&icxHio iarpy6Koro 
craiOa ah^koctm. llpn aoctmkchkh rjyOHMM 

VCTatiOBKH VH'KTOHMKa B Tp>OU cOpaCUBaiOT 

rpV3 I}. r.<i! OtiH &.iilM.i;rH;ii'T iijtw 5 B nop- 

mem, 4 1 1 pi- itov ho.ibUfnaM kdHaaxa IG 

lJJTOk* v<>hVr: : .JrTvfl i' $;iKCaTOpaMlf 9. BT*a- 

KjiBaevuv* r.^HKjf.'MM 1 r DopiufHfc. 4. noctc 
Mcro nopuieHb 4 .xcHcTBiie* pasmxrH a3B- 
.iTHMH n R«on'ipi;if««BtM% 19 m Ha.mopuJMCBoft 16 

IIOlKkTHv UM.1HH.ipa I .lHM>«eTC» BR*pi C npO- 

T^rHflaHM^M pacsuifpmtOM 7 -i*p<-i xboctobhk 

14. flopUiCHL 4 i-f, UiTtiUtuJk K M paC*iiHpHU a 



^om 7 jbm>k>tcii ao Tex /rop* noKa icnanaH 13 
ne cfueT d cexno 12 Kaiia/ia 3. 3thm flocTHra- 
ctch Hane>Khoe>pa3o5meHHr TpyCHord v h aa- 
TpyOnoro npocTpaHCTBa ;ua aiyniH rioap^SKflc- 




- ~. paciuit' 

pfiiMc xboctobhkb 14 c ynopoM cro ;b iuwMH4p 
I h ycrpoAcTBoTnojiHHMaicrr H3 cKBaMdcHutc 
npoi r ni aa kmc m pacuuMpHWA I['&p& f !6crdi»: 
. tuyiocsi MaCTb XBocTOBHKa l+yZy^K^fty^ 
10 npcano**HHoe ycrpofiCTBo ahb y<^aHOBKH 

paClUltpReMblX XB0CT08HX05 B CKBB)KHKaX ttO> 

BixiMT cwt ynpotueHMH TexKanomM nyrcn 

HCMXWeHM* HCn0Ab3OBaHHli H83CMHUX HCTOH- 
HHKOB jafeieHHX, Hanp«MCp UCMeHTHpOBO^lHUX 

arperarus, h noBWWCHHn ypoBHii TexHMica Oe> 
« aonacHocTM pa6or Ka yctbe noaucHTb a^ex- 

THBHOCTb HSOaRUHM CKBa^HH. 
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<PopMyAa aaoOpereHUM 



1. yCTpoACTBO JW« yCTBHOBKH paCUiMpHBMO- 

ro XBOCTOBUKB B olbhmhhc. Bjux>*ia»mw npH- 
COWHMCHHUflf K KOJlOHM€ Tpy6 UIUBHAP M p33- 

MemeHMMft b cro aoiocth nopmeHb co urToxoM 
B BepxMcfi HacTB u pacuiif pirrejieM V CO PTBH- r 

IS rt)A — B HMMHCfl MaCTH. 0TMlH090U{eeCn T€M. 

«»to. c ue^bto ynpouteftHa TexKcooruH MKpcn- 

.1CHHB XBOCTOBHPCa. UH,l»H.lf> BblllO.IIICff C KB- 

Ha.taMii xi b coo6uteBMB no.niopjuwcBofl iiojoc- 
th c WTpy6nuM npfKrpancTBOM. a uopiueMb 

<Ha6*Cfl MeXBBM)UO>4 X1M <^HKCailUH CIOB UN- 

2. ycrpOMCTBo (?0 n I, urAunwomttcx tcm. 

MTO MeXBHH-IV <{)HKC3!(»' ' flOptUHB BbUlO.IHCH B 

Blue no^iipymKKCMHoro h occboh Hanpaa.leHMH 
umwd c pa.iHB.ibno luuBMacHUHH luapavM. 
$l pa..MciUi»<i{sji«^ a Ku.iiim?BUx npoTosnax rropuj- 

KB h llH.fPJff.lpa. 

rUTOHHMKM MH^P^ailHH. 
ISpHIIBTtM BO BHBM3HMe llpH *KCnepTK3* 

: ilareMT CUIA St 3179168. ici, 166-14. 
onv6.iNK. 1965. 
" 2. «<)il Week., t 17. .NV II. c. 23-32 

(lIpOTOTHIli. 



Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)899850 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied Aug. 17, 1979 (21) 
2809152/22-03 with the attachment of 
application No. - 


(51)Int.Cl. 2 
E 21 B 33/00 


State Committee ol the UbbK 
on Inventions and Discoveries 


{Zo ) rnoniy - 

Published Jan. 23, 1982. Bulletin 
No. 3 

Publication date of specification 
Feb 28, 1982. 


(53)UDC 622.248.13 
(088.8) 



(72) Inventors V. I. Krylov, A. N. Furmanov, and S. F. Petrov 

(71) Applicant All-Union Scientific-Research Institute of Well Casing and Drilling Muds 



(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1], 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 1 2 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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